SYNOPSIS A case of infantile metachromatic leucodystrophy is described in which symptoms started at 1 year of age with weakness and hypotonus in the lower extremities. The electrophysiological status was typical of a polyneuropathy, showing fibrillation and a reduction of the nerve conduction velocity to 30%. of the average for normal children of the same age. Clinical signs of a central lesion and mental regression were not evident until a year later. Nerve biopsy showed metachromatic granules in the phagocytes and in the Schwann cells, confirming the diagnosis of metachromatic leucodystrophy. In peripheral neuropathy in infancy without obvious cause, a nerve biopsy is the most appropriate method for diagnosis of the metachromatic leucodystrophy.
The metachromatic form is one of the most common manifestations of the leucodystrophies (Yudell et al., 1967) . Although its onset may be established at different stages in life, it is most commonly before the age of 2 years, particularly between 6 and 18 months (Gamstorp, 1970) . It is likely that some forms of the disease, such as the late-infantile metachromatic leucodystrophy, are transmitted by a recessive autosomal gene (Gustavson and Hagberg, 1971) .
Reduction of the nerve conduction velocity compatible with polyneuropathy was demonstrated in metachromatic leucodystrophy, generally severe, by Fullerton (1963 Fullerton ( , 1964 and Moosa and Dubowitz (1971) . Marked reduction of motor nerve conduction velocity has also been observed in other forms of leucodystrophy, such as in Krabbe's disease (Hogan et al., 1969) .
The electrophysiological alterations are paralleled by the structural changes consisting of segmental demyelination observed in nerve biopsy (Dayan, 1967; Aziz and Pearce, 1968) . Since the first findings of metachromatic substance in the nerve (Thieffry and Lyon, 1959) , sural nerve biopsy has proved to be the most appropriate method for the diagnosis of metachromatic (Accepted 14 August 1974.) 169 leucodystrophy. The metachromatic granules are found in the Schwann cells and also in the perivascular phagocytes (Hagberg et al., 1962; Webster, 1962) .
Polyneuropathy is uncommon in infancy and, although it is a recognized component of the picture of metachromatic leucodystrophy, it is not usual to establish the diagnosis before the onset of mental symptoms and a lesion of the central nervous system. However cases of metachromatic leucodystrophy have been described with apparent onset as a peripheral neuropathy, clinically manifested by hypotonus and hyporeflexia with an electrophysiological study compatible with demyelination of the peripheral nerve (Yudell et al., 1967; De Silva and Pearce, 1973 The right peroneal nerve gave a motor distal latency of 7.7 ms and a motor conduction velocity (knee-ankle) of 17.7 m/s. The evoked muscular potential in extensor digitorum brevis had an amplitude of 1 mV (coaxial needle). The left peroneal nerve gave 6.5 ms of distal latency and a motor conduction velocity (knee-ankle) of 16.9 m/s, with polyphasic muscle action potential of 2 mV amplitude.
The sensory conduction velocity ofthe right median nerve was explored with surface electrodes at the wrist. When the second digit of the hand was stimulated with ring electrodes 7 cm from the detection point no sensory potential could be detected.
The mother and the two brothers of the patient also underwent EMG investigations. The mother, aged 40 years, gave normal voluntary patterns in the EMG. The peroneal nerve gave a distal latency in extensor digitorum brevis of 3.4 ms and motor conduction velocity of 46.3 m/s (knee-ankle). The muscle action potential in the extensor digitorum brevis muscle was biphasic of 10 mY amplitude. The sensory latency in the median nerve (second finger-wrist, 13 cm) was 2.8 ms, and the amplitude of the sensory evoked potential was 15 p,V. The data obtained from one of the two brothers of the infant were also normal. The motor conduction velocity of the peroneal nerve (knee-ankle) was 53.2 m/s, distal latency 3.4 ms and the muscle action potential in the extensor digitorum brevis was biphasic of 8 mV amplitude. The sensory conduction latency of the median nerve (second finger-wrist, 11 cm) was of 2.5 ms and amplitude 20 ,uV. The other brother, 4 years old, also had a normal electromyogram. The motor peroneal nerve conduction was normal: 3.4 ms of distal latency and 54.2 m/s velocity (knee-ankle), with a biphasic potential evoked in extensor digitorum brevis of 5 mV amplitude. The sensory potential of the median nerve had a latency of 2.4 ms (second finger-wrist, 9 cm) and 20 ,uV amplitude.
The electrophysiological study in the affected infant was considered to show neurogenic atrophy and severe disturbance of the nerve conduction in its motor and sensory components, compatible with a polyneuropathy with significant demyelination of the MUSCLE BIOPSY The essential findings of the left internal hamstring muscle biopsy were: thinness of all the fascicles with homogeneous reduction in diameter of the muscle fibres, proliferation of the nuclei which seemed to be enlarged, and increase of the interstitial collagen. The intramuscle nerve fibres appeared not to be uniform, with a great number of Schwann cells and absence of myelin. The findings were interpreted as showing neurogenic atrophy suggestive of peripheral nerve lesion (Dr C. Lifian) (Fig. 1) (Fig. 2) .
DISCUSSION
The clinical suspicion of metachromatic leucodystrophy is established usually only in the presence of central neurological disturbance and mental regression (Yudell et al., 1967; De Silva and Pearce, 1973) . As the first clinical presentation in our patient consisted of weakness and hypotonia the possibility of either spinal atrophy or myopathy was considered. Because of the alterations in the cerebrospinal fluid, these diseases, together with Guillain-Barre polyradiculoneuritis, are the initial diagnosis most frequently mentioned (Yudell et al., 1967; De Silva and Pearce, 1973) .
The electrophysiological study definitely established the presence of polyneuropathy. Peri- pheral neuropathy is an uncommon condition in infancy and, as sensory testing in infants rarely provides any conclusive data, diagnosis of polyneuropathy becomes very difficult (Aziz and Pearce, 1968 Gamstorp (1968) were eliminated by the clinical history and supplementary tests. The cerebrospinal fluid was not considered specific and the familial component was also rejected in the light of the clinical exploration and electromyographic results performed. On the other hand, it has been said (Tasker and Chutorian, 1969 ) that a great deal of chronic polyneuritis in infancy remains without defined aetiology. During her stay in hospital the patient showed an evolution towards hypertonus in lower extremities which, together with the change in character, were the symptoms that led us to establish the possibility of leucodystrophy, which was confirmed by the nerve biopsy.
Polyneuropathy in metachromatic leucodystrophy, even at an early stage is now familiar and in recent years has received increasing interest (Yudell et al., 1967; Aziz and Pearce, 1968; Gamstorp, 1968 Gamstorp, , 1970 Tasker and Chutorian, 1969; De Silva and Pearce, 1973) . The electrophysiological study is usually the first test to confirm the polyneuritis, and is therefore of great orientation value. The marked reduction of motor nerve conduction velocity, commonly by more than 5000, has been described by Fullerton (1963 Fullerton ( , 1964 , Yudell et al. (1967) , Aziz and Pearce (1968), Gamstorp (1968 Gamstorp ( , 1970 , and De Silva and Pearce (1973) . Our results show figures of motor nerve conduction velocity that are equivalent to about 3000 of the average values in normal children of the same age, the distal latency was more than doubled. The voluntary EMG pattern is described more rarely in the literature. We detected profuse fibrillations indicative of axonal degeneration and we agree at this point with some previous authors (Austin, 1958; Taori et al., 1971) . The absence of evoked sensory potential, observed in our patient, has been pointed out by Yudell et al. (1967) . We did not explore the H reflex in the upper extremities but Yudell et al. have obtained it, supporting the possibility of an upper motor neurone lesion.
The confirmation of the diagnosis during the patient's life is by histology and requires the finding of metachromatic material. The pathology of metachromatic leucodystrophy consists of accumulation of sulphatides in several tissues, particularly in the nervous system where a demyelination of the white matter takes place; this is attributed to deficiency of the enzyme arylsulphatase A, perhaps as a consequence of a congenital metabolic anomaly. Absence of this enzyme has been demonstrated in the urine of affected infants (Melchior and Clausen, 1968) . This enzymatic deficiency has also been observed in some clinically healthy relatives of patients affected by late-infantile metachromatic leucodystrophy, which would suggest that they might be in a preclinical state of the disease (Pilz, 1972) . The enzymatic activity in our patient has not been determined at the time of carrying out this study. As vitamin A takes part in the active synthesis of sulphates necessary for the biosynthesis of sulphatides, a diet poor in vitamin A has been proposed for the treatment of metachromatic leucodystrophy (Melchior and Clausen, 1968; Moosa and Dubowitz, 1971) .
Metachromatic granules have been found in the brain at necropsy of affected children. The same finding is described more recently in cerebral biopsies as a diagnostic confirmation of this disease (Greenfield, 1933; Aziz and Pearce, 1968) . The metachromatic material is also deposited in other tissues and organs such as salivary glands, ovaries, pancreas, and gallbladder; the accumulation in the biliary ducts might account for the excluded gall bladder shown in our patient. Metachromatic granules may also be observed in the urinary sediment (Austin, 1957) , although in the patient we describe such demonstration was not possible. Deposition of sulphatides in nerve roots has also been demonstrated (Brain and Greenfield, 1950) ; involvement of the dorsal roots (Gamstorp, 1970) , would explain the painful symptoms in our case. Phosphatides also accumulate in the peripheral nerve, especially in the Schwann cells.
The secondary degeneration of the cerebral white matter would account for the alterations in the pneumoencephalogram and, without considering them specific, these alterations are similar to those mentioned by De Silva and Pearce (1973) . The deposit of metachromatic granules in the Schwann cells suggests that this is the cause of the nerve demyelination seen in biopsies (Dayan, 1967; Aziz and Pearce, 1968; Olsson and Sourander, 1969) and the myelin degeneration accounts for the marked reduction of motor nerve conduction velocity. In our patient there was a good correlation with the severe demyelination observed in nerve fibres on biopsy of muscle and nerve (Figs 1 and 2) . But the most important fact of the nerve biopsy is that it allowed positive confirmation of metachromatic leucoencephalopathy in this infant. It is imperative to find metachromatic granules in the Schwann cells and phagocytes (Hagberg et al., 1962; Webster, 1962; Olsson and Sourander, 1969) , since small deposits of metachromatic substance among the nerve fibres may also be observed in children with Krabbe's disease and familial amaurotic idiocy (Olsson and Sourander, 1969 
